PRODUCTION OF CORTICOTROPIN-RELEASING HORMONE DEFICIENT MICE BY TARGETED 
MUTATION IN EMBRYONIC STEM CELLS. L. Muglia, L Jacobson, and J. A. Majzoub. Division of 
Endocrinology, Children's Hospital, Boston, MA 02115. 

The hypothalamic modulation of pituitary-adrenal axis function involves the complex 
interaction of several neuropeptides, including corticotropin-releasing hormone (CRH), 
vasopressin (AVP), and oxytocin, whose relative, stimulus-dependent contributions to 
glucocorticoid production in the intact animal have been controversial. Physiologic 
approaches utilizing neuropeptide agonists, antagonists, and neutralizing antibodies have 
attempted to address the role of each ACTH secretagogue, with important, but often 
conflicting results, due to uncertainties in access of these factors to central nervous system 
sites, degree of blockade imparled, and experimental difficulties encountered with chronic 
versus acute administration. Gene knockout technology provides a powerful, though little 
utilized, approach to generate animals for physiologic and behavioral studies with absolute, 
chronic deficiency of neuropeptides of interest. We have recently reported generation of 
CRH-deficient mice by targeted mutation in embryonic stem cells, to specifically address the 
role of CRH in acute and chronic modulation of HPA function. These animals exhibit a 
markedly impaired, sexually dimorphic glucocorticoid response to acute stress, but exist as 
fertile, normally-sized adult animals. Combined maternal and fetal glucocorticoid deficiency 
secondary to CRH deficiency results in markedly impaired lung maturation, but no 
subsequent impairment of adult survival. Circadian monitoring of adrenal activity reveals that 
neither male nor female CRH-deficient mice exhibit an increase in corticosterone production 
at the time of activity onset, despite the ability of female deficient mice to increase 
corticosterone levels during acute stress to greater than 10 pg/dl, thus implicating CRH as 
essential for the diurnal pattern of glucocorticoid production. Analysis of possible 
compensatory peptides in CRH-deficient and wild-type mice reveals no significant difference 
in hypothalamic AVP mRNA expression by in situ hybridization in the basal state, and similar 
increase in AVP mRNA after adrenalectomy. In situ hybridization for POMC mRNA in the 
anterior pituitary demonstrates similar levels in wild type and deficient animals pre- and post- 
ADX, but blunted levels of plasma ACTH following adrenalectomy in the deficient mice. 
Therefore, an increase in paraventricular nucleus AVP mRNA required either lower 
corticosterone levels than those exhibited in CRH deficient male mice (1 pg/dl chronically), or 
a combination of mineralocorticoid and glucocorticoid deficiency. Additionally, although 
POMC mRNA levels in the anterior pituitary can increase in response to glucocorticoid 
withdrawal in the absence of CRH stimulation, CRH is essential for appropriate release of 
ACTH peptide into plasma. 


